By the enzyme-labeled antibody method, cells containing somatostatin (SRIF) as well as insulin or glucagon were identified in pancreatic islets of the rat. SRIF antiserum was raised in rabbits following immunization with synthetic SRIF coupled with human serum a-globulin and did not cross-react with hypothalamic, pituitary or gastrointestinal hormones using our immunoassay method.
Synopsis
By the enzyme-labeled antibody method, cells containing somatostatin (SRIF) as well as insulin or glucagon were identified in pancreatic islets of the rat. SRIF antiserum was raised in rabbits following immunization with synthetic SRIF coupled with human serum a-globulin and did not cross-react with hypothalamic, pituitary or gastrointestinal hormones using our immunoassay method.
In the control rats, SRIF-containing cells were scattered in the periphery of the islets in close proximity to the outer glucagon containing cells. These latter cells were distributed in the outermost periphery of the islets. Insulin-containing cells were located in the central portion of the islets and dominantly occupied most of the islet.
In the streptozotocin-diabetic rat, SRIF-containing cells were significantly increased in number whereas insulin-containing cells were markedly reduced. It is suggested from these findings that the number as well as the distribution of SRIF-, insulin-and glucagon-containing cells was important to the physiological and pathophysiological functioning of the islet.
Somatostatin (SRIF), cyclic tetradecapeptide, has been identified as a hypothalamic factor to inhibit the release of growth hormone from the pituitary (Brazeau et al., 1973) . It has been shown that SRIF has a large extrahypothalamic distribution by radioimmunoassay measurement . Furthermore, by the immunohistochemical technique SRIF-containing cells has been demonstrated in the median eminence (Pelletier et al., 1974) as well as in the D cells of the Langerhans islets of several species (Luft et al., 1974 ; Dubois et al., 1975) . More recent data using immunohistochemical techniques suggested that streptozotocin induced diabetes could result in the hypertrophy and hyperplasia of the D cells (Orci et al., 1976 parts of the islets, whereas insulin-positive cells were located in the central portion, but markedly reduced in number ( Fig. 2b and c).
Incubation of sections with SRIF or glucagon antiserum without pretreatment with human serum a-globulin resulted in the non-sepcific staining of all tissue elements. No staining was obtained when SRIF, glucagon or insulin antiserum absorbed by corresponding antigen was used, thus indicating the specificity of the reaction.
Discussion
It has been reported by several investigators that specific population of cells was stained with SRIF antiserum in the pancreatic islets. Most of the methods utilized were of the immunofluorescent technique and only a few authors used the peroxidase anti-peroxidase technique by Sternberger et al. (1970) (Goldsmith et al., 1975; Pelletier et al., 1976) . In this paper it was shown that by the enzyme-labeled antibody method SRIF cells as well as insulin or glucagon cells were stained specifically. Therefore, this method is suitable for identifying the specific cell population in the islet. There are several advantages of this method over the immunofluorescent one. The preparations are permanent, require no special equipment and are available for the electronmicroscopic study.
It has been suggested that SRIF plays an important role in the local regulation of insulin and glucagon secretion (Alberti et al., 1973; Koerker et al., 1974) . The present results suggest on anatomical findings that SRIF-containing cells had a more local effect on insulin cells than on glucagon cells, because it has been reported that the blood of the islet flows from the periphery to the central portion (Fujita, 1973) . However, it is possible that cell-to-cell communication may help to coordinate their hormonal output.
On the other hand, in the streptozotocindiabetic rat the arrangement of these cells in the islets becomes completely different from the control rat and the number of SRIF increased markedly. These findings correlate closely with recent data using the immunofluorescent technique (Orci et al., 1976) as well as the radioimmunoassay technique (Patel et al., 1976 Makino et al., 1977 . It was suggested that hyperglucagonemia thus produced exerted compensatory responses on SRIF-containing cells, but other possibilities may also exist and further work is called for. tion, and to Dr. A. Koyama for the donation of guinea pig insulin antiserum.
